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Given dramatic racial disparities in rates of HIV/STDs among African Americans, understanding
broader structural factors that increase the risk for HIV/STDs is crucial. This study investigated
incarceration history and unstable housing as two structural predictors of HIV risk behavior
among 293 African Americans (159 men/134 women, Mage=27). Participants were recruited from
an urban STD clinic in the southeastern U.S. Approximately half the sample had been incarcerated
in their lifetime (54%), and 43% had been unstably housed in the past 6 months. Incarceration was
independently associated with number of sex partners and the frequency of unprotected sex.
Unstable housing was independently associated with the frequency of unprotected sex. However,
these main effects were qualified by significant interactions: individuals with a history of
incarceration and more unstable housing had more sex partners and more unprotected sex in the
past three months than individuals without these structural barriers. Implications for structural-
level interventions are discussed.
Keywords
HIV/AIDS; sexual risk behavior; structural factors; housing; incarceration; racial disparities
Introduction
Rates of sexually transmitted diseases (STDs), including HIV, are higher among African
Americans than any other racial group in the United States.1 Although African Americans
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represent approximately 14% of the population, they acquire over 40% of all new HIV
infections and account for nearly half of all AIDS diagnoses.1 Individual risk behaviors,
alone, are not enough to explain these striking disparities. Instead, it has become clear that
broader structural and contextual factors (e.g., poverty, homelessness, incarceration)
increase the risk for HIV and STDs among African Americans.2-5 HIV-related structural
factors have been defined as the economic, social, policy, organizational, or environmental
barriers to, or facilitators of, an individual’s HIV prevention behaviors.5 Although it is clear
that these structural factors are important, the way in which structural barriers drive
vulnerability to disease is not completely understood.6,7
A history of incarceration and a lack of stable housing are two structural factors that are
associated with poor health outcomes, including the transmission of HIV and other STDs.2,4
Both factors lead to social isolation and disruption in social and sexual networks, which
impede the formation of stable relationships.2 This disruption may help explain why sexual
risk behaviors, such as multiple partnerships, casual sex, exchange sex, and unprotected sex,
have been frequently documented among individuals who lack stable housing,8,9 and
formerly incarcerated individuals.10 These structural risk factors also disproportionately
affect African Americans. For example, Black men are two and a half times more likely to
be arrested and between 5 to 7 times more likely to be incarcerated than White men.11,12
Poverty, homelessness, and limited access to safe, affordable housing are also more
prevalent social problems among African Americans than Caucasian individuals in the
United States.13
Although we know that incarceration and unstable housing are each, individually, risk
factors for HIV vulnerability among African Americans, we do not know if these factors
work in isolation (i.e., each independently predicting increased risk), or if these factors work
in combination, such that people with a history of incarceration and unstable housing are
most likely to engage in sexual behaviors that place them at risk for acquiring STDs.
Mounting evidence suggest incarceration and unstable housing may result in overlapping
vulnerabilities to negative health outcomes among minority groups, including HIV/STDs,4
but we are unaware of any studies that have explicitly examined the interaction between
these two powerful social forces and individuals’ sexual risk behavior. Thus, the purpose of
the current study was to examine the individual and interactive effects of incarceration and
unstable housing on risky sexual behaviors of African American STD clinic patients.
Method
Participants and Procedures
We recruited participants from a large, publicly funded urban STD clinic in a Southeastern
U.S. city as part of a cross-sectional, computer-based survey study of sexual risk behavior
among African Americans.14 African-American adults who came to the clinic were referred
by clinic staff to a trained recruiter who described the study and asked if they might be
interested in being screened. Individuals showing interest and meeting eligibility criteria
(identify as Black/African-American, heterosexually active in the past three months, aged
18-44, and not knowingly HIV positive) using a 1-page screening form completed an audio
computer-assisted self-interview (ACASI). The ACASI was designed with low literacy
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populations in mind and an African-American narrator’s voice read all questions and
response options. The informed consent and survey administration were conducted in a
private room within the clinic. To encourage honest responding, and as a part of the
informed consent process, participants were assured that their individual responses were
confidential and would not be shared with their treatment providers. The survey was
conducted one participant at a time, it took approximately 30 minutes to complete, and
participants were compensated with $30. The University Institutional Review Board
approved all study procedures.
A total of n=331 individuals visiting the STD clinic were screened for the study over an 11-
month period. Of these individuals, n=22 were ineligible and n=16 were eligible but
declined to participate. Thus, a total of n=293 individuals (159 men, 134 women) were
enrolled (293/309 = 95% response rate). The average age of participants was 26.9 (SD=6.9).
The majority of participants were single (n=222, 75.8%). The highest level of education
attained was as follows: high school diploma/GED (n=141, 48.1%); less than 11th grade
education (n=85, 29.1%); 2-year technical degree/some college (n=48, 16.4%); or a four-
year bachelors or graduate degree (n=19, 6.5%). Participants were primarily low-income: in
the past year, 68% (n=198) indicated their individual income was less than $10,000, 15%
(n=44) made between $10,000-20,000, and 17% (n=51) indicated they made more than
$20,000 in the past year. Finally, 44% (n= 128) of participants indicated they had an STD in
the past 6 months.
Measures
Demographics and Substance Use—We assessed participants’ gender, age, highest
level of education completed, and the frequency of substance use (i.e., binge drinking,
marijuana use, cocaine use) in the past year.
Incarceration History—We assessed incarceration history by asking participants the
number of times they had ever been incarcerated in a detention center or prison (0=never,
1=once, 2=2 times, 3=3-5 times, 4=6 or more times).
Unstable Housing—We assessed unstable housing by asking participants how many
different places they had lived over the past 6 months (1=1 place, 2=2 places, 3=3 or more
places).
Sexual Behavior—Risky sexual behavior was assessed with two items: one assessing the
number of sex partners in the past three months and a second assessing the number of
unprotected sex acts in the past three months. Data points that were over three standard
deviations from the mean were winsored to fit the normal distribution15 (n=5 for number of
partners; n=6 for unprotected sex). We also assessed the type of partners (primary versus
casual) with whom participants’ engaged in intercourse over the past 3 months. Primary
partners were defined as a “main or steady sex partner”; casual sex partners were defined as
any person with whom the participant had sex who was not a main or steady partner.
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First, we conducted descriptive analyses to determine the frequency of incarceration,
unstable housing, and risky sexual behavior. Then, we used multivariate Poisson regression
models to test the main effects of incarceration and unstable housing and the interaction
between these variables to predict either: a) number of sex partners or b) number of
unprotected sex acts, controlling for age, gender, education, substance abuse, and partner
type (primary versus casual).
Results
Descriptives
Incarceration and Unstable Housing—The majority of participants (54%, n=157) had
been incarcerated in their lifetime. Of those incarcerated, 27% (n=42) had been incarcerated
once, 24% (n=37) had been incarcerated twice, 27% (n=43) had been incarcerated 3-5 times,
and 22% (n=35) had been incarcerated six or more times. Further, nearly half the sample
(42%, n=123) had been unstably housed in the past six months. Of those who had been
unstably housed, 55% (n=68) had lived in two places and 45% (n=55) had lived in three or
more places.
Risky Sexual Behavior—In the past 3 months, 150 participants (51%) had sex with
casual/non-primary sexual partners, whereas 143 participants (49%) had sex exclusively
with a primary relationship partner. The mean number of sex partners in the past three
months was 3.37 (SD=4.81; range=0-25). Fifty-five percent (n=161) of participants had
more than 1 sex partner and 14% (n=52) had 5 or more sex partners in the past three months.
On average, participants engaged in 9.25 acts of unprotected sex in the past three months
(SD=15.83, range=0-75). Most participants (71%, n=208) had engaged in unprotected sex at
least once, and 26% (n=87) had unprotected sex 10 or more times in the past three months.
The number of sex partners was moderately positively correlated with the number of acts of
unprotected sex (r = .23, p < .001), suggesting these risk behaviors are related but also
contain a considerable amount of unshared variance.
Are Incarceration and Unstable Housing Associated with Risky Sex?
Consistent with past research, we found several main effects (see Table 1). Specifically,
individuals with more frequent incarceration histories had significantly more sex partners
and more unprotected sex. Further, individuals with more unstable housing had more
unprotected sex. However, these main effects were qualified by significant interactions:
compared to individuals without a history of incarceration or unstable housing, individuals
with a history of incarceration and more unstable housing, had 1) significantly more sex
partners, and 2) significantly more unprotected sex acts (all p values<0.05; See Figure 1).
Age, gender, education, substance abuse, and partner type were controlled in each model.
We conducted follow-up analyses to determine if these effects differed by gender.
Controlling for age, education, substance abuse, and partner type we found that gender did
not interact with incarceration or unstable housing to predict number of sex partners.
However, gender interacted with both incarceration (Wald χ2=16.32, Exp(B)=0.90, 95% CI
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[0.86, 0.95], p<0.001) and unstable housing (Wald χ2=7.62, Exp(B)=1.15, 95% CI [1.04,
1.26], p<0.01) to predict the number of unprotected sex acts. Results indicated that the
associations between incarceration and unprotected sex and between unstable housing and
unprotected sex were both stronger for men than women.
Similarly, we conducted follow-up analyses to determine if the relationship between
incarceration, unstable housing, and risky sexual behaviors differed depending on whether
participants were in sexual relationships with primary partners or casual partners. Partner
type did not interact with incarceration history to predict the number of unprotected sex acts;
however, partner type did interact with unstable housing (Wald χ2=4.23, Exp(B)=1.11, 95%
CI [1.01, 1.22], p<0.05), such that the relationship between unstable housing and
unprotected sex was stronger for individuals with casual sex partners compared to those with
primary sex partners. Additionally, we ran separate poisson regression models divided by
partner status to determine if the interaction between unstable housing and incarceration
would be associated with more unprotected sex regardless of whether an individual had
primary or casual sex partners in the past 3 months. We found the interaction between
incarceration and unstable housing remained significant in each group (primary partner
group: Wald χ2=32.46, Exp(B)=0.85, 95% CI [0.80, 0.90], p<0.001; casual partner group:
Wald χ2=5.05, Exp(B)=1.04, 95% CI [1.01, 1.08], p<0.05), demonstrating that the
association holds for both primary and casual partners.
Discussion
The current research significantly extends previous studies that demonstrate an association
between incarceration history or unstable housing and risky sexual behaviors8,10 by showing
that these factors interact to predict risky sexual behaviors among African American STD
clinic patients. Importantly, this interaction is evident regardless of whether individuals are
in primary or casual sexual relationships and while accounting for important individual risk
factors such as age, substance use, and education. To our knowledge, this is the first study to
test the joint role of these structural factors and their impact on HIV risk behaviors. These
findings have important implications for understanding risk behaviors and their contribution
to the STD and HIV epidemics among African Americans. Incarceration is itself at epidemic
levels in the US, in particular among African American males, who have the highest rates of
incarceration of all racial/ethnic groups.11,12 Also, with the “great recession” of 2008,
housing instability has increased significantly among low-income populations, including
African Americans. These structural factors thus have the potential to increasingly fuel
already glaring STD/HIV disparities among African Americans in the US, and they deserve
significant attention. Such attention should come not only in the form of increased research
to understand this phenomenon and interventions to change structures, but also through
efforts to change policies that would increase vulnerable populations’ access to resources
such as low cost housing and incarceration re-entry programs.
Considering that previous research has shown both incarceration and unstable housing to
disrupt sexual networks and relationship functioning,2,4 it is in some ways not surprising
that the confluence of these structural barriers leads to the most dramatic influences on risk
behavior. Such risk behavior is troubling as the role of concurrency in facilitating HIV
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transmission, particularly in African American populations, has become increasingly
apparent.10 This evidence provides clear support for the further development and testing of
structural-level interventions, particularly those interventions that consider multiple
structural barriers. These barriers may include incarceration and unstable housing as well as
factors such as unemployment, poverty, racism and discrimination, poor access to health
care, inadequate comprehensive sex education, and condom inaccessibility. In fact, this
study adds even more urgency to other recent calls for the increased testing of structural
intervention strategies in the United States.4,16
An important direction for future research will be to tease apart the mechanisms by which
these factors act synergistically to increase risky behavior. The disruption in one’s life
caused by incarceration (and/or factors that led to incarceration) may put one on a trajectory
that includes unstable housing, relationship problems or dissolution, and risky sexual
behaviors. Thus, it is possible that a history of incarceration serves as a causal agent that
leads to housing instability and riskier sexual behaviors upon release for some individuals.
This explanation is particularly relevant to the current study given that we assessed lifetime
incarceration (of individuals who were no longer incarcerated), but we assessed housing
instability in the past 6 months. On the other hand, it is possible that the factors that lead to
unstable housing (e.g., financial problems, substance abuse) may also increase risk of
behaviors that could lead to incarceration (e.g., theft, drug possession) and simultaneously
impact sexual risk behaviors. Because this was a cross-sectional study, we were not able to
determine causality or directionality in the associations between incarceration, housing, and
risky sex practices. There are likely important mechanisms to be further understood, such as
relationship dissolution, financial instability, and lack of social support, which may mediate
the association between structural factors and risky sexual behaviors. Longitudinal research
is needed to begin teasing apart the sequencing of these risk factors.
Although this study contributes to the mounting evidence that structural factors can increase
vulnerability to HIV/STDs,2,5 a few limitations are worth considering. First, all data were
collected via a self-report assessment. Because the number of sexual partners and frequency
of unprotected intercourse may be perceived as undesirable, these behaviors may have been
underreported. We used ACASI procedures to increase honest reporting;17 however, it
remains possible that memory lapses or intentional misreporting could have biased study
results. Additionally, although this study investigated structural risk factors, only individual-
level data were analyzed. Subsequent research should also collect additional non self-report
data on contextual factors (e.g., incarceration rates, poverty, homelessness, presence/absence
of policies that impact these factors) for use in hierarchal models that examine respective
contributions to HIV/STD risk at various levels within an ecological framework.
Conclusion
We found that the confluence of unstable housing and more frequent incarceration was
associated with more engagement of sexual behaviors that place individuals at risk for HIV
and STDs. Prevention approaches should increasingly address these structural-level factors
as they can both increase risk for HIV transmission and impede effective access to treatment
for individuals already infected. Previous work has suggested that participants in
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interventions who are unstably housed are less likely to change risky behavior than
individuals with more secure housing.18,19 Housing status could be addressed in
comprehensive intervention work, through laws and subsidies that provide guaranteed
housing, for example,16 or through prevention approaches that offer employment and
housing case management.20 Indeed, the current study supports the recent focus on
structural intervention approaches to HIV prevention, particularly among African
Americans.21 Overall, interventions that go beyond the individual level to change the
structural factors affecting low-income African Americans’ risk behaviors should be given
high priority in future prevention efforts.22
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Figure 1. Pattern of Interactions between Incarceration and Unstable Housing Predicting
Number of Sex Partners and Number of Unprotected Sex Acts
Note: The interaction between incarceration and housing was plotted at one standard
deviation above the mean of housing and incarceration for “high” groups and one standard
deviation below the mean of housing and incarceration for “low” groups.
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Table 1
Poisson Regressions with Incarceration and Unstable Housing Predicting Number of Sex
Partners and Number of Unprotected Sex Acts
Number Sex Partners
N = 293
Number Unprotected Sex Acts
N = 292
Wald χ2 Exp(B) (95% CI) Wald χ2 Exp(B) (95% CI)
Main Effects Models
Incarceration 5.02* 1.05 (1.01,1.10) 265.97*** 1.25 (1.21,1.28)
Unstable Housing 0.74 0.97 (0.89,1.05) 16.96*** 1.11 (1.05,1.16)
Interaction Models
Incarceration 6.10* 1.06 (1.01,1.11) 268.23*** 1.25 (1.22,1.29)
Unstable Housing 0.29 0.98 (0.90,1.06) 20.74*** 1.12 (1.07,1.18)
IncarcXUnstHous 6.13** 0.94 (0.89,0.99) 3.80* 0.97 (0.94,1.00)
Note: gender, age, education, partner status, binge drinking, marijuana use, and cocaine use were included as control variables in all analyses (not
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